INTRODUCTION

5
OX4319L population (Shelton et al. 1991) . 1 0 3
A strain field-collected from Omega Co., GA in May 2014, hereafter referred to as the 'Georgia' strain, was also reared in the 1 0 4 NYSAES facility. This population was reared on broccoli plants in large cages within glasshouses with a light cycle of 16 h:8 h light 1 0 5
to dark, at 25 °C. Cages were approximately 2 m 3 and contained 8-10 potted broccoli plants at any one time. The moth population 1 0 6 fluctuated across generations and was not routinely monitored. Fresh broccoli plants were introduced to the cages weekly to maintain 1 0 7 a constant source of food to support larval development. 1 0 8
Adult moths from the Georgia and Geneva 88 strains were housed in smaller, cylindrical cages (20×30 cm) of approximately 1 0 9 500 individuals and fed with sugar water solution. Eggs were collected using sections of aluminum foil painted with cabbage juice 1 1 0 residue as an attractant (Shelton et al. 1991) . OX4319L moths were housed in Bugdorm cages (30×30×30 cm; BioQuip, Rancho 1 1 1 Dominguez, CA) containing approximately 2000 individuals and supplied with a solution for adult feeding (7.5% (wt/vol) sucrose 1 1 2 with 0.01% tetracycline). All laboratory strains were maintained at 25 °C with 50% relative humidity (RH), on a 16 h:8 h light to dark 1 1 3 cycle, in controlled environment facilities. 1 1 4
The OX4319L strain has been genetically engineered to incorporate a tetracycline-repressible, male-selecting (female-lethal) 1 1 5 genetic construct into the P. xylostella genome (Jin et al. 2013) . For colony maintenance, provision of chlortetracycline hydrochloride 1 1 6 (100 μ g/L) in the larval diet allowed both males and females to survive and maintain a stock population. To provide the males used for 1 1 7 experiments, eggs were seeded onto larval media containing no chlortetracycline hydrochloride, leading to production of male-only 1 1 8 cohorts of adult moths. All larvae were reared in a constant-temperature chamber at 25 °C and 50% RH, with a 16 h:8 h light to dark 1 1 9 cycle, so that "dusk" occurred in the afternoon. 1 2 0
Wind tunnel facility. Observations were made in a wind tunnel using the set-up described by Miller and Roelofs (1978) . 1 2 1
Briefly, the wind tunnel was approximately 2 m in length and generated an air speed of 0.5 m/s throughout. The tunnel floor was static 1 2 2 but supplemented with randomly spaced artificial green paper circles (varying 7.6-12.7 cm in diameter) to provide males with a 1 2 3 contrasting, non-directional, visual field to aid their optomotor upwind flight response. 1 2 4
Response of strains to synthetic pheromone in a wind tunnel. Pupae were collected from all four strains, the silk case 1 2 5
removed by hand and the pupae then kept individually in 29.6 mL lidded, plastic cups. Males were housed in the constant-temperature 1 2 6 chamber (25 °C and 50% RH) for 24-48 h post-eclosion before any flight trials and supplied with a sugar water. Male moths were 1 2 7 moved from their growth chamber 1 h before the dark cycle started into the environmental controlled room housing the wind tunnel 1 2 8 and transferred into mesh cages from which flight trials could be conducted. Males were left for 1 h in the room housing the wind 1 2 9 tunnel prior to experimentation to allow them to acclimatize to conditions in the facility. After lights were turned off, males were 1 3 0 given another 15 m to acclimatize to dark conditions (10-15 lux) before any trials were initiated. During this time, the synthetic 1 3 1 pheromone lure (ISCAlure-Xylostella, ISCA Technologies, Riverside, CA) was added to the upwind end of the wind tunnel and 1 3 2 placed on a copper tube at the end of a metal stand. Male moths were placed in the downstream end of the wind tunnel individually 1 3 3 and allowed to exit freely from their mesh cages. These males were monitored and assessed against three behavioral checkpoints: take 1 3 4 flight (initiate flight); fly upwind (oriented flights facing upwind and within the odor plume); close (fly to within 10 cm of the 1 3 5 pheromone source). 1 3 6
Multiple males from each strain were used in the flight trials per day, with each male being used only once. The procedure was 1 3 7 carried out over several days during a period of 3 wks. The number of males used from each strain varied slightly among days due to 1 3 8 time constraints of "dusk"-time testing and logistical constraints of rearing sufficient numbers of males from laboratory and wild-1 3 9 caught strains. The trials were continued until a minimum of 30 males had been tested for each strain. The Vero Beach populations of mixed sex were maintained in cylindrical cages (20 × 30 cm) containing approximately 500 1 6 0 adult moths. Eggs were collected from these populations on aluminum foil painted with cabbage juice as an attractant (Shelton et al. 1 6 1 1991). These eggs were seeded onto non-tetracycline larval diet and allowed to develop until pupation. Pupae were then transferred 1 6 2 into a Bugdorm cage (30×30×30 cm) and allowed to eclose. 1 6 3
Upon eclosion, male moths were aspirated out of the Bugdorm containers every 3 h over a period of 48 h and moved to 1 6 4 cylindrical release cages, each containing up to 250 male moths and a sugar water source. All females were discarded. The collected 1 6 5 male cohorts were grouped according to the 24 h window in which they were collected, resulting in a pair of releases on consecutive 1 6 6 days. Males were dusted with a fluorescent powder (Day-Glo Corp., Cleveland, OH), with a different color used for each day of 1 6 7 release to facilitate recognition of the release day in the recaptured individuals. Once collected and dusted, males were left for between 1 6 8 12 h and 24 h before release to ensure all males were at least 24 h old. 1 6 9
Release cages were transported to the center of the cabbage field 1 h before dusk and left to acclimatize after a 10 min journey 1 7 0 by car. At dusk, the lids and bases were removed from the cylindrical release cages and moths were allowed to freely disperse into the 1 7 1 cabbage field. Cages were left at the release point until all moths had exited. This release procedure was repeated the next day with the 1 7 2 second cohort of collected males. 1 7 3
Traps were checked the morning after any releases took place and every 2 d thereafter. Any traps containing moths were 1 7 4 removed, taken back to the laboratory for moth identification via scoring for the fluorescent dust under UV light, and replaced with a 1 7 5 fresh trap. The number of males of each dusted color was scored for each collected trap. The presence and color of fluorescent powder 1 7 6 indicated whether it was a released male and, if so, the release day. Trapping continued until no dusted moths were recaptured. This 1 7 7 release experiment protocol was monitored during two time periods: one during August and the other during September 2014. For the 1 7 8 first release period, 638 males were released on July 31 followed by a release of 355 males on August 1. For the second release period, 1 7 9 500 males were released on September 7 and another 500 males were released on September 8. The mean distance travelled was analyzed using a mixed model with the square root of the daily MDT as the response variable 1 8 5
and trap type (with or without pheromone) and days post-release and their interaction (full factorial) as fixed effects and release 1 8 6 OX4319L, N=36
